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(g) Method and apparatus for automatic power removal In a data processing system. 



A method and apparatus for automatically 
controlling the removal of electrical power from 
a data processing system in order to avoid the 
uncontrolled termination of operations within 
the system. Scheduled systenri on and off times 
are stored within memory (84) within the data 
processing system. At a predetermined time 
prior to each scheduled power off time (86), 
warning messages are automatically transmit- 
ted to all users within the system (88). Each user 
may then request the deferral or cancellation of 
a selected power off (92). In the absence of a 
cancellation request and after any requested 
defenral period (96) the system will automati- 
cally initiate and conclude termination oper- 
ations such as "dean up" (100) or "back up" 
(104) operations. Thereafter, a determination is 
made to ensure that a scheduled system on time 
will not occur within a predetermined period 
following an attempted removal of electrical 
power (108) in order to ensure that sufficient 
time is available for a complete power down 
sequence. In one embodiment of the present 
invention, an additional user specified power 
off program may be selected to ensure that 
additional conditions are met prbr to penmit- 
ting power removal. 
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The present invention relates in general to power 
management systems for data processing systems 
and In particular to power management systems 
which permit the automated removal of electrical 
power firom a data processing system. Still more par- s 
ticulariy, the present invention relates to a method and 
apparatus which permits the automatic removal of 
electrical power from a data processing system only 
after a predetermined number of conditions haves 
been met. io 

Modern complex computer systems are normally 
powered off by the issuance of a selected command. 
Typically, a system operator must Initiate the power 
off sequence by entering such a command and in the 
event of heavy system loads must be present until all is 
work has been completed. As a result, many entities 
find it simpler and less expensive to leave a data pro- 
cesslhg systern powered on at alt times rather than 
employ an 

the'syisfem. "V-;" ;^ 20 

Many rhodefn corifiputer systems, such as the 
AS/400 mid-range computer, manufactured by Inter- 
national Business Machines Corporation of Armonk, 
New York., utilize a power down system conrumand 
which includes a controlled option Which attempts to 25 
defer the removal of electrical power until all appli- 
cations which are running have been completed. 
Additionally, many modem computer products 
include job schedulers which permit an operator to 
initiate any command a a selected future time. Thus, 30 
by utilizing such a job scheduler a system operator 
many program the system so that the power down 
system command will run at a predetermined time. 

Problems may exist with such systems in that the 
controlled option of a power down system command 35 
may result in a complete failure to remove electrical 
powerfirom a data processing system. If thecontrolied 
option has been selected power removal will not occur 
until such time as all applications which are active 
within the system are completed. Certain software 40 
applications which do not check for the occurrence of 
a controlled power off, or which utilize a Receive Mes- 
sage CL command will never terminate and as a result 
an abnormal condition may exist Further, In a non- 
controlled option mode of operation a power down 45 
system command can result in the system being 
abnormally terminated, resulting in uncompleted 
transactions -and wasted time restoring applications 
within the system to a proper state. 

One attempt at implementing the automatic so 
removal of electrical power from a computer system 
utilizing a job scheduler approach is described in 
Japanese PUPA 01-9512, entitled "Automatic oper- 
ation Control System For Computer Systems" and 
assigned to Mitsubishi Electric Corporation. The sys- ss 
tern described thierein includes a calendar file which 
is stored within the computer system and which 
includes power on and power off information which 



have been set according to an operation schedule for 
the computer system. Power is then automatically 
coupled to and removed from the computer system 
without the necessity of operator input. 

It should therefore be apparent that a need exists 
for a method which may be utilized to automatically 
control the electrical power application and removal to 
a data processing system which recognizes that this 
action may not be accomplished in accordance with 
a strict schedule. A system is required which allows 
certain flexibility such that the operator can ensure 
that selected conditions have been met prior to 
removing po\yer from the data processing system 
such that the termination of selected active appli- 
cations within the system does not occur and that ter- 
mination operations such as clean up or back up are 
completed prior to removing electrical power. 

It is therefore one object of the present invention 
to prqyldib sin ■ Impnwed : poyyer system 
■fordiaita'proii^^ 

It is ahothier objectof th invention to pro^ 

vide an improved power hianagement system for a 
data procetssing system which permits the automatic 
removal of electrical power from a data processing 
system. 

It is yet another object of the present invention to 
provide an improved method and apparatus which 
permits the automatic removal of electrical power 
firom a data processing system only after a predeter- 
mined number of conditions have been met. 

The foregoing objects are archived as is now des- 
cribed. The method and apparatus of the present 
invention permit the automatic control of the removal 
of electrical power from a data processing system in 
order to avoid the uncontrolled termination of oper- 
ations within the system. Scheduled system on and 
off times are stored within memory within the data pro- 
cessing system. At a predetermined time prior to each 
scheduled power off time, waming messages are 
automatically transmitted to all usere within the sys- 
tem. Each user may then request the deferral or can- 
cellation of a selected power off. In the absence of a 
cancellation request and after any requested deferral 
period the system will automatically initiate and con- 
dude termination operetions such as "clean up" or 
"back up" operations. Thereafter, a determination is 
made to ensure that a scheduled system on time will 
not occur within a predetermined period following an 
attempted removal of electrical power in order to 
ensure that sufficient time is available for a complete 
power down sequence. In one embodiment of the pre- 
sent invention, an additional user specified power off 
program may be selected to ensure that additional 
conditions are met prior to permitting power removal. 

The novel features believed characteristic of the 
invention are set forth in the appended claims. The 
invention itself however, as well as a preferred mode 
of use, further objects and advantages thereof, will 
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best be understood by reference to the following 
detailed description of an illustrative embodiment 
when read In conjunction with the accompanying 
drawings, wherein : 

Figure 1 is a pictorial representation of a data pro- 5 
cessing system which may be utilized to imple- 
ment the present invention; 
Figure 2 is a computer menu display depicting a 
plurality of scheduled system on an off times 
which may be stored within the data processing io 
system of Figure 1; 

Figure 3 is a computer menu display depicting the 
alteration of scheduled system on and off times 
for the data processing system of Figure 1; and 
Figure 4 is a high level flow chart depicting the is 
method of automated power removal in accord- 
ance with the present invention. 
With reference now the figures and in particular 
with reference to Figure 1, there is depicted a pictorial 
representation of a data processing system 10 which . 20 
may be utilized to implement the present invention. As 
Illustrated, data processing system 10 preferably 
includes a nriidrange computer 12, such as the Model 
AS/400 mid-range computer manufactured by Inter- 
national Business Machines Corporation of Anmonk, 25 
New York. Coupled to mid-range computer 12 are a 
plurality of personal computers 14, 16,18.20 and 22 
which are coupled to mid-range computer 12 utilizing 
a token-ring network or Local Area Network (LAN) 24. 

Also coupled to mid-range computer 12 are a 30 
plurality of additinal computer or terminals such as 
emulation adapter 26. Emulation adapter 26 may be 
implemented utilizing a Model 3279 Emulator Adap- 
ter, manufactured by International Business 
Machines Corporation of Armonk, New York. Simi- 35 
lariy, display station 28 and ASCII terminal 30 may 
also be coupled to mid-range computer 12. Thus, in 
a manner set forth in Figure 1, data processing sys- 
tem 10 preferably includes at least one mid-range or 
mainframe computer with a plurality of personal conn- 40 
puters, work stations or terminals attached thereto. 

Referring now to Figure 2, there is depicted a 
computer menu display 32 which illustrates a plurality 
of scheduled system on and off times which may be 
stored within data processing system 10 of Figure 1 . 4S 

As illustrated, computer menu display 32 prefer- 
ably includes a plurality of columns which may be 
utilized to organize and display information regarding 
data processing system 10. In the depicted embodi- 
ment of the present invention, date column 34 may be so 
utilized to list each date during which operation of data 
processing system 10 may occur. Additionally, day 
column 36 may be provided and utilized to indicate the 
day of the week associated with a date listed within 
date column 34 such that weekends and holidays may 55 
be accounted for during power on/power off schedul- 
ing. Next, certain of those entries within date column 
34 and day column 36 includes an entry within power 



on column 38 and power off column 40. Thus, for each 
day wherein data processing system 10 will operate 
a number of power on/power off times may be stored. 
Additionally, description column 42 may be utilized to 
indicate, in narrative form, the purpose for which data 
processing system 10 was energized during the listed 
period. 

Thus, those skilled in the art will appreciate that 
by providing a computer menu display, such as that 
depicted at computer menu display 32, the method 
and apparatus of the present invention permit the 
rapid and efficient access by individual users of a 
schedule indicating the operating hours for data pro- 
cessing system 10. 

With reference now to Figure 3, there is depicted 
a computer menu display 50 which illustrates the 
method by which schedule systems on and off times 
may be altered for data processing system 10 by 
those processing sufficient authority ^ to. do so. As 
above, computer menu display 50 pineferably includes 
a date column 52, day column 54,.powieron column 
56, power off column 58 and description column 60. 
By utilizing computer menu display 50 of Figure 3, 
those skilled In the art will appreciate that scheduled 
power on and power off times stored within data pro- 
cessing system 10 may be altered to accommodate 
changes in operation or schedule in a simple and efTn 
cient manner. 

Finally, referring to Figure 4, there is depicted a 
high level flow chart which Olustrates the method of 
automated power removal in accordance with the pre- 
sent invention. As illustrated, the process begins at 
block 80 and thereafter passes to block 82 which 
depicts a determination of whether or not data proces- 
sing system 10 has been powered on. If not, the pro- 
cess merely iterates until such time as the system is 
powered on. After a determination that data proces- 
sing system 10 has been powered on, as illustrated in 
block 82, block 84 depicts the setting of the next on/off 
times in the sequence of on/off times stored within 
data processing system 10, such as the stored times 
previously illustrated in Figure 2 

Next, in accordance with an important feature of 
the present invention, block 86 illustrates a determi- 
nation of whether or not the present time, obtained 
from a system clock in a manner well known in the art, 
is within thirty minutes of the next scheduled off time, 
or any other preselected time interval, jf not, as above, 
the system merely iterates until the appropriate time. 
However, once the determination illustrated in block 
86 requires that the next scheduled off time will occur 
within the selected number of minutes the process 
passes to block 88. Block 88 illustrates the transmittal 
of power off warning messages to all users within data 
processing system 10. This is an important feature of 
the present invention at it allows those users currentiy 
enrolled within data processing system 10 to receive 
a waming prior to the power being removed from the 
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system. 

Thereafter, a delay occurs, as depicted in block 
90 and the process then passes to block 92 which 
depicts a determination of whether or not a response 
has been received from any user within data proces- 5 
sing system 10 to the power off warning messages 
which have been sent. In accordance with the illus- 
trated embodiment of the present invention, a user 
within data priDcessing system 10 may respond to a 
power off warning message in one of three manners. io 
Firstly, a user with sufficient authority may elect to 
cancel a scheduled power off. In such event, the pro- 
cess piasses to block 94 which illustrates the cancel- 
ling of a scheduled power off and the resetting of the 
next on/off times from the stored scheduled on and off is 
times within data processing system 10. Thereafter, 
although not illustrated, the process will return to 
block 86 to once again await the appropriate time to 
issue a warning system tis^ns that % V , 

poi^ff^^ ' ./••V'^' ■ 20 

' AddifiVhdiiy, in response 
message automatically sent by data processing sys- 
tem 1 0; a user may request a specified amount of 
delay prior to a power off condition. This is illustrated 
in block 96 whjch depicts a delay or deferral for the 25 
user specified period of tinrie. Thereafter, the process 
returns to block 86 and once again automatically 
transmits warning messages prior to the next 
scheduled off time. Of course, those skilled in the art 
will appreciate that a specified delay time of less than 30 
thirty minutes may be requested by a system user and 
in such case the determination within block 86 will 
result in an immediate power off warning message 
being transmitted to each user within data processing 
system 10, indicating how many minutes remain until 35 
a scheduled power off. 

Finally, referring again to block 92, a user may 
expressly acknowledge or implicitly accept the power 
off warning message which has t>een sent or fail to 
respond entirely. Under such conditions, block 98 40 
illustrates the delay of the system until the scheduled 
off time and thereafter proceeding with the remainder 
of the automated power removal process. This pro- 
cess initiates, as illustrated in block 100, with a deter- 
mination of whether or not "dean up" operations are 4S 
in process. By "clean up" operations, what is meant is 
memory management operations, such as deleting 
history log entries which are older than a selected 
date, closing of open files, or other similar housekeep- 
ing operations. If "dean up" operations are still in pro- 50 
cess, the system passes to block 102 and after a 
predetermined delay returns to block 100 for a further 
determination of the status of "clean up" operations. 

After all "clean up" operations have concluded, as 
determined in block 100, the process passes to block 55 
104. Block 104 illustrates a determination of whether 
or not "back up" operations are still in process. By 
" back up" operations, what is meant is the copying of 



all desired critical information into a "back up" non- 
volatile storage unit, such as a tape drive. Those skil- 
led In the art will appreciate that prior to terminating 
operation of data processing system 10 by the 
removal of electrical power it is common to require 
that critical data accumulated during a particular 
-operating period be copied to nonvolatile storage to 
prevent tiie loss of such data in the event of a 
catastrophic failure of data processing system 10. Of 
course, it should be apparent tiiat a termination of 
operation of data processing system 10 by the 
removal of electrical power prior to the completion of 
"back up" operations would have a a deleterious 
effect on the integrity of data processing system 10. 
As above, in the event "back up" operations are still 
in process, the system passes to block 106 which 
illustrates a predetermined amount of delay prior to 
once again detenrtiining whether or not "back up" 
ppieirations.<arB^;Stiir ^ :'.:'^^'?--. , 

; : 1^ jFini^ly, ri^r ensu^ , 
atidhs sUch^^s clieah up opereitibh^^ i^hd "back up" 
operations have been successfully conduded, block 
108 illustrates andther Important feature of the pre- 
sent Invention. Block 108 depicts a detemiination of 
whether or not the next scheduled on time for data 
processing system 10 is imminent or has been bypas- 
sed due to a delay requested by a user. By imminent 
what is meant Is within a sufficlentiy short period of 
time such that all power off sequences may not have 
sufficient time to occur prior to an attempted restart of 
data processing system 10. 

Of course, the amount of time required to com- 
plete a power down sequence will vary from data pro- 
cessing system to data processing system; however, 
an attempted restart of a data processing system dur- 
ing an incomplete power down sequence will result in 
abnormal operations and must be avoided, if poss- 
ible. Therefore, in the event the next scheduled on 
time stored within data processing system 10 is immi- 
nent , the process passes to block 110, which illus- 
trates the cancellation of the scheduled power off and 
the resetting of the next on/oflf times which are stored 
wittiin data processing system 10. This may occur due 
to those delays in power down sequence which result 
from user or system required delays. As above, 
although not illustrated, the process would then iter- 
ate and return to block 86 wherein automatic power off 
warning messages will once again be transmitted to 
each user within data processing system 10 a selec- 
ted period of time prior to the next scheduled off time. 

Returning again to block 108, in the event the 
next schedule on time for data processing system 1 0 
is not imminent, the process passes to block 112. 
Block 112 illustrates the calling of a user specified 
power off program, if selected, or the initiation of the 
power off sequence. In accordance with an important 
feature of the present invention, the method and 
apparatus described herein permits the additional 
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utilization of a user specified power off program vyhich 
allows a user with sufncient authority to specify selec- 
ted conditions which must be met or which must occur 
prior to permitting a power down sequence within data 
processing system 10. 5 

For example, a user may specify that selected 
programs which may be running unattended may or 
may not be allowed to continue, defening a power 
down sequence until such time as those programs are 
complete, of course, in the event a user specified . io 
power off program is selected, it should be apparent 
that a power off sequence may not occur. That is, the 
power off sequence may be deferred or cancelled in 
the manner described in the process above. Alter- 
nately, the initiation of the power off sequence will . is 
occur in the event the user specified power off prog- - 
ram has not been selected. Thereafter, the power off 
sequence will be initiated by the automatic issuance 
of an appropriate command, the rnethpd of the pre- 
sent invention having been utilized to ensure that all 20 
users within the system have been warned and that 
all termination operations have been successfully 
completed. 

Thus, the method and apparatus of the present 
invention permit the automated removal of electrical 2S 
power firom a data processing system in an intelligent 
manner in that the power off sequencie will only occur 
alter warning all users and after assuring that all 
required termination operations have been. success- 
fully completed. 30 

Claims 

1. A method in a data processing system for auto- 35 
maticaily removing electrical power from said 
data processing system, said method comprising 

the steps of 

storing within said data processing system 
scheduled on and off times for said data proces- 40 
sing system; 

automatically transmitting waming messages to 
each user within said data processing system 
prior to each scheduled off time for said data pro- 
cessing system; and ' 45 
automatically removing electrical power from said 
data processing system at said scheduled off 
time in the absence of a response firom a user to 
said waming messages. 

50 

2. The method in a data processing system for auto- 
matically removing electrical power from said 

. data processing system according to Claim 1, 
further including the step of automatically defer- 
ring the removal of electrical power from said data 55 
processing system for a selected period of time in 
response to a deferral request from a user in res- 
ponse to said warning messages. 



3. The method in a data processing system for auto- 
matically removing electrical power from said 
data processing system according to Claim li 
further including the step of cancelling the 
removal of electrical powerfromsaid data proces- 
sing system in response to a cancellation request 
from a user in response to said waming mes- 
sages. 

4. The method in a data processing system for auto- 
matically removing electrical power from said 
data processing system according to Claim 2, 
further including the step of cancelling the 
removal of electrical power from sard data proces- 
sing system In response to the existence of a 
scheduled on time for said data processing sys- 
tem within a predetermined time following an 
attempted removal of electrical power from said 
data processing- system.. . 

5. The method in a data processing systenri for auto- 
matically removing electrical power from said 
data processing system according to Claim 2, 
further including the step of cancelling the 
removal of electrical power from said data proces- 
sing system in response to a bypassing of a 
scheduled on time due to a deferral of the removal 

. of electric power from said data processing sys- 
tem for a selected period of time. 

6. The method in a data processing system forauto- 
matically removing electrical power from said 
data processing system according to Claim 1, 
wherein said step of automatically removing elec- 
trical power from said data processing system at 
said scheduled off time in the absence of a res- 
ponse from a user to said waming messages 
further includes the step of automatically initiating 
and concluding termination operations within said 
data processing system prior to removing electri- 
cal power from said data processing system. 

7. The method in a data processing system for auto- 
matically removing electrical power from said 
data processing system according to Claim 1, 
further including the step of defening the removal 
of electrical power from said data processing sys- 
tem until the occurrence of at least one user 
specified event 

8. A power management system for use in a data 
processing system having a plurality of users 
enrolled therein, said power management system 
comprising: 

memory means for storing scheduled on and off 
times for said data processing systems; 
communication means for automatically transmit- 
ting waming messages to each user within said 
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data processing system prior to each scheduled 
off time for said data processing system; and 
power control means for automatically removing 
electrical power from said data processing sys- 
tem at said scheduled off time In the absence of 5 
a response from a user to said warning mes- 
sages. 

9. A power management system for use in a data 
processing system having a plurality of users io 
enrolled therein according to Claim 8, wherein 
said power control means further includes defer- 
ral controi means for automatically deferring the 
removal of electrical power from said data proces- 
sing system for a selected period of time in res- is 
ponse to a deferral request from a user In 
response to said warning messages. 

10. . A pp>y^ iiT^ 

prbce^ing isysteifn : ha^^ plurality of useirs :2b 
%niblled thereiri aiccbrdl^ wherein 
said power control means further includes means 
for cancelling the removal of electrical power from 
said data processing system in response to a 
cancellation request from a user in response to 25 
said warning messages. 

11. A power management system for use in a data 
processing system having a plurality of users 
enrolled therein according to Claim 9, wherein 30 
said poser control means further includes means 

for cancelling the removal of electrical powerform 
said data processing system in response to the 
existence of a scheduled on time within a pre- 
detemnined time period following an attempted 35 
removal of electrical power from said data proces- 
sing system. 
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